Background: Intrahepatic cholangiocarcinoma (ICC) is a rare malignant tumor arising from the epithelial cells of the intrahepatic bile ducts. The aim of the present paper is to report a rare case of centrally located ICC involving the hepatocaval confluence and generating a tumor thrombus in the biliary duct of segment 4 expanding into the left hepatic duct and main common duct, mimicking a type IIIB Klatskin tumor. Case presentation: A 66-year old female presented for epigastric abdominal pain and weight loss, with cytolysis (ALAT= 323 U/l; normal ASAT), high GGT (618 U/L), but normal phosphatase alkaline and bilirubin levels; CA 19-9 was elevated (257 U/mL), while CEA was normal. At dual-phase multi-detector CT and magnetic resonance cholangiopancreatography, a simultaneous ICC and type IIIB perihilar cholangiocarcinoma (Klatskin tumor) were diagnosed. Intraoperatively, the ICC located in segments 1, 4 and 8, infiltrating the left and middle hepatic veins and in contact with the right hepatic vein was confirmed, while the hilar lesion proved to be a bile duct tumor thrombus originating from the ICC. Consequently, a left hepatectomy extended to segments 1 and 8 with hilar approach, with en-bloc resection of main biliary duct, and hilar lymph node dissection was performed. The right hepatic vein and an accessory middle hepatic vein were preserved, accepting 0-mm resection margin at this level. The postoperative outcome was remarkably uneventful. Conclusion: Locally advanced ICC is a challenging presentation for both diagnosis and treatment, for which complex major liver resection is effective when performed in a high volume HPB center.
is declining (2) . Liver resection is the main option for treatment in patients with disease limited to the liver provided that future liver remnant liver is insured. However, true resectability can often only be assessed during surgery.
The aim of the present paper is to report a rare case of centrally located ICC involving the hepatocaval confluence and generating a tumor thrombus in the biliary duct of segment 4 expanding into the left hepatic duct and main common duct, mimicking a type IIIB Klatskin tumor.
CASE PRESENTATION CASE PRESENTATION
A 66-year old female, with no significant history, presented for epigastric abdominal pain and weight loss. A 66-year old female presented for epigastric abdominal pain and weight loss, with cytolysis (ALAT= 323 U/l; normal ASAT), high GGT (618 U/L), but normal phosphatase alkaline and bilirubin levels; the serum carbohydrate antigen level (CA 19-9) was elevated (257 U/mL), and the carcinoembryonic antigen (CEA) was normal (1.4 ng/mL).
Transabdominal ultrasound detected an obstruction of the main biliary confluence with significant intrahepatic biliary tract dilatation. Dual-phase multidetector CT reported a hypodense mass with regular margins at the level of the left and main hepatic duct, with significant intrahepatic biliary tract dilatation, with consequent atrophy of the left hemiliver (fig. 1) ; no intrahepatic mass was reported. At magnetic resonance cholangiopancreatography (MRCP), an intrahepatic mass infiltrating the segments 1, 4 (quasi-completely) and 8 (partially), infiltrating the left intrahepatic biliary tract, middle hepatic veins and suspicion of infiltration of the right hepatic vein (RHV) was described (fig. 2) ; it also confirmed the presence of the nodular mass at the level of the main biliary confluence and left hepatic duct. Consequently, a simultaneous ICC and a type IIIB perihilar cholangiocarcinoma (Klatskin tumor) were diagnosed. No distant metastases were observed at the preoperative imaging examinations. The patient was discussed at the multidisciplinary oncological board and referred for liver resection with potential reconstruction of the RHV, and was therefore scheduled for surgery.
At intraoperative ultrasound, the intrahepatic mass was proven to invade the common trunk of the left and middle hepatic veins and to be in contact with the RHV (without signs of tumor infiltration). Surprisingly, the perihilar lesion proved to be a bile duct tumor thrombus originating from the centrally located ICC. Consequently, a left hepatectomy extended to segments 1, 5 and 8 using hilar approach, with en-bloc resection of main biliary duct, and hilar lymph node dissection was performed ( figs. 3 and 4) . Total vascular exclusion was deployed at the end of the hepatectomy for 10 minutes, during the tumor detachment from the RHV. The RHV along with a large accessory middle right hepatic vein were preserved by detaching them from the tumor, accepting 0-mm margins at this level. Limited resection of the anterior wall of the RHV at the level of the caval confluence was required; no patch was needed for its reconstruction ( fig. 3) .
The resection of the common bile duct and main biliary confluence was decided in order to excise en-bloc the biliary tumor thrombus, thus avoiding the risk of tumor cells spillage and consequent potential carcinomatosis after thrombectomy (the alternative to bile duct resection). The common bile duct was distally ligated prior to sectioning with the same intent to avoid tumor cells spillage. The decision to resect the main biliary confluence was also endorsed by intraoperative ultrasound, that depicted poor delineation between the tumor thrombus and the bile duct wall. This finding was proven on the resected specimen, in which the thrombus remained partially attached to the main biliary confluence ( fig. 4 ). The biliary drainage was reconstructed using a Roux-en-Y cholangiojejunostomy. The operative time was 360 min. The intraoperative blood loss was approximately 300 ml; no blood transfusions were needed. The postoperative outcome was remarkably uneventful, and the patient was discharged in the postoperative day 11.
DISCUSSION DISCUSSION
Cholangiocarcinoma has an incidence of about 3% among gastrointestinal cancers (3). ICC is a distinct type of cholangiocarcinoma, along with the perihilar (cholangiocarcinoma arising at the level of the main biliary confluence) and distal (cholangiocarcinoma arising from the distal part of the common bile duct) types (4) . ICC is the second most common malignancy of the liver, representing about 10% of all cholangiocarcinomas. The incidence in the Western world is approximately 1-2/ 100,000 (5, 6) . ICC arises from the peripheral bile ducts within the liver parenchyma, proximal to the secondary biliary ducts. The majority of ICCs are adenocarcinomas, moderately differentiated, as our case.
The main risk factors for ICC are primary sclerosing cholangitis and fibro-polycystic liver disease, and chronic intrahepatic hepatolithiasis (7). Chronic liver disease (cirrhosis or chronic hepatitis, regardless of etiology) and metabolic disease (elevated waist circumference/ central obesity, dyslipidemia, hypertension, impaired fasting glucose) are now recognized as risk factors, particularly for intrahepatic cholangiocarcinoma (1, 8, 9) . Genetic conditions, such as Lynch syndrome and biliary papillomatosis, are also related to cholangiocarcinoma. Exposure to toxic chemicals used in radiology (certain contrast agents), auto, rubber, chemical, and wood-finishing industries are also correlated to ICC (10, 11) . Parasite liver infections, in particular Opisthorchis viverrini and Clonorchis sinensis, are also significant risk factors for ICC (East Asia) (12) .
For the diagnosis of ICC, MRCP has a diagnostic accuracy of up to 93% and is recommended for visualization of the tumor extension in the biliary ducts and vascular structures (13, 14) . Indeed, MRCP proved to be more accurate in our case, depicting the centrally located ICC that passed undetected at CT; however, nor CT neither MRCP could correctly diagnosed the biliary thrombus, which was depicted as a type IIIB Klatskin tumor. Clinical utility of PET for diagnosing ICC in the liver when CT or MRI has been performed is limited (13) . Despite these imaging modalities, as many as a third of patients with resectable disease on imaging have occult metastatic or locally advanced disease during diagnostic laparoscopy (15) .
ICC is an aggressive cancer, with poor prognosis despite treatment, in comparison to other primary hepatic neoplasms (16) , with the probability of cure as low as 10% (17) . Surgical treatment is the only potentially curative treatment in patients with ICC. Liver resection remains the only option for a curative intent, with a median survival of less than 3 years. Because of the large size, central location and/or intraductal and periductal tumor infiltration, major hepatectomies are often deployed (up to 75% of cases) (18) , requiring a bile duct resection and reconstruction in up to 25% of cases. Indeed, our case was included in the latter subgroup.
ICC is usually treated by liver resection with negative resection margins (19) . Unfortunately, the resectability rate is low, less than 60%, similar to the perihilar type (20) . Moreover, among patients that benefit from liver resection, R0 resection margins are usually obtained in only 20-40% (16, 21) , and even lower if larger margin as 5-mm is considered curative (22, 23) .
The traditional criteria for resectability of cholangiocarcinoma include absence of distant lymph node or liver metastases, absence of invasion of the main portal vein or main hepatic artery (although some centers perform en-bloc resection with vascular reconstruction), absence of extrahepatic adjacent organ invasion and of disseminated disease (24, 25, 26) . Resectability rates for cholangiocarcinomas increased over time, mainly due to aggressive operative strategies and broadened criteria for resectability. This trend includes vascular reconstruction and/or 0-mm resection margin. In selected patients, ICC becomes resectable disease after downstaging by chemotherapy, but the risk of tumor progression under chemotherapy in borderline resectable presentations must be taken into consideration.
Multidisciplinary approach of ICC is difficult due to significant differences in disease course both across and within tumor stages, so often the therapeutic strategy is customized for each patient (4) .
The presence of bile duct tumor thrombus associated to ICC is a very rare finding, being more common in case of hepatocellular carcinoma (2-9%) (27, 28) . Indeed, we found only 7 such former case reports after reviewing the literature (29, 30, 31) . In the most recent one, the authors choose to perform thrombectomy in order to avoid surgical complications, even though they admitted that extrahepatic bile duct resection and reconstruction are recommended for ICC. Another fact related to the tumor thrombus that deserves a comment is the normal bilirubin levels (and no episodes of jaundice in medical history) despite the extension of the thrombus into the common bile duct inducing dilatation of the entire intrahepatic biliary tree. This can only be explained by the very slow tumor thrombus progression that allowed in the same time bile to pass through and / or around it; the slow progression of the tumor is supported by the presence of significant atrophy of the left hemiliver, especially of the left lateral section ( figs. 1 and 4) .
The tumor involvement of all hepatic veins at the level of the hepatocaval confluence was in fact the criteria based on which the tumor could be considered non resectable. However, the patient was referred to liver resection with potential vascular resection and reconstruction of the RHV. However, the absence of RHV tumor infiltration at intraoperative ultrasound allowed the preservation of the RHV and the accessory middle right vein by accepting 0-mm resection margin at this level. In this way, the vein resection and reconstruction were avoided, thus significantly decreasing the intraoperative and postoperative morbidity risk.
As reported in the literature, morbidity rates after resection for ICC exceeds 20%, while mortality rates vary from 1% to 6% (32, 33) . Intraoperative and postoperative strategies, such as low central venous pressure, restricted fluid resuscitation improved recovery and decreased the risk of complications (34) . It is worth mentioning that our case had a regular postoperative course, despite the major liver and bile duct resection.
While hepatocellular carcinoma (HCC) is commonly treated with liver transplantation, ICC is still controversial as such indication (35) , with suboptimal results reported for ICC and combined HCC and ICC (36) consisting in 10-18% of estimated overall survival at 5 years (37). However, small ICC (< 2 cm) may provide optimal results after liver transplantation (38) .
Neoadjuvant chemotherapy (CHT) addresses occult metastatic disease and may provide tumor downstage facilitating liver resection, providing similar overall survival after curative-intent liver resection despite the more advanced presentation (39, 40) . In our case, the patient was not referred to neoadjuvant CHT for several reasons. First, the patient was referred for surgery for a type IIIB Klatskin tumor, the ICC being initially undetected (at CT) and was diagnosed later at MRCP. After MRCP, the diagnose was simultaneous ICC and Klatskin tumor, situation that was considered difficult to deploy preoperative CHT due to technically challenging biopsies of the centrally located ICC and the allegedly Klatskin tumor. Moreover, the scenario of a delayed CHT due to these challenging biopsies and the risk that would not respond to CHT, thus becoming irreversibly unresectable, was considered very probable and therefore avoided.
Adjuvant CHT is aimed to decrease the risk of disease recurrence, with similar regimen as the preoperative CHT (41) . Unfortunately, the efficacy of CHT in cholangiocarcinoma is limited to a small subgroup of patients.
Established prognostic factors for ICC include age, CEA, CA19-9, vascular invasion, presence of lymph node metastases, direct invasion, local metastases, number of tumors, and tumor diameter and cirrhosis. Risk factors for survival after liver resection are age, margin status, number of tumors, tumor diameter, cirrhosis, lymph node metastases, and micro-or macrovascular invasion (42, 43, 44) .
CONCLUSION CONCLUSION
In conclusion, ICC is a complex disease, with a dismal prognosis, usually diagnosed with locally advanced disease. Surgery usually consists in major liver resections that may improve survival in combination with chemotherapy but involves a significant risk of major postoperative morbidity and mortality. Locally advanced ICC is a challenging presentation for both diagnosis and treatment, for which complex major liver resection is effective when performed in a high volume HPB center.
